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2j© Abrasive sheeting having Individually positioned abrasive granules. 

iSiv^M^N*'?''r'*"^ '"^ ^"^Pnsingly high cutting rates when its abrasive granules are 

^9 ndividually posi^oned m a predetermined pattern, with an uncoated portion of virtually every granule protruding 

« rhlr^fl''' ''"''^ 'T' '''''''' 9^^"'^^ -'^ ^ spherical composite of a tge 

Srhrhlfrr n " ''"'r- "'^""^P*^- ^^^^^^^^ ^^^^"^ ^ dimension of about 4 urn 

OraTge^^^^^^^^^^ '''''''' ^'"^'^^ g« ofv^^^ identical diameters, preferably within a 
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tiNG HAviNG iNDiVIDUALLY POSITIONED ABRASIVE GRANULES 
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The invention concerns abrasive sheeting or coated abrasives of the type having a backina which 
usually ,s Re.ble and carries abrasive grains or granules embedded in a bindeMayer and usua^fis fleX 



70 



Description of the Related Art 



-abrad nn , J ' ! ' '^"^'^ ^-^^ """'^"^ No-794.495 (Gorton), it was discovered that unbroken 
ZTn IT ''"^"^ ^"'"'^^^ 9^i' minute particles worn from ^e 

abracng surface and from the metal-work (or other work) being held to the abrading-surface" I^d thaJLse 

NO , B^r 7^. ""'^'^^'y ^^'^^'-^ grit in a dot pattern. Tus Patent 

NO 1.657.784 Bergslrom), a dot pattern is obtained by applying a Wnder to a backing, applying abrS^e 
gr..ns or granules to the binder, and then scraping off portions of the binder and adher^ aTras've qranXs 
More coma,only an adhesive is applied in a dot pattern so that the abrasive granu^fadh^e on^^^^^^ 

dhe:;:e throuoh ?H?''f«° ^"^""'^ obtaineTbTappii g^e 

aches.ve through stencl holes. After attracting a large number of abrasive granules to each dot II 
abrasive granules are covered with a size coaL ' 
In abrasive sheeting that has appeared on the market with such a dot pattern there is a heao or a t^ila 

0 fac? h!f T ''"^ °' ^^"'"'^^ ''^ ^ Size c^re causeTe height 

il^S H « « """L' ''^^ ^«^P^ ^"'^ '"dividual granules of each heap 

cSX2- e^ant^^^^ ^"""^ »° v.hich\e size coat 

Uneven cutting of prior abrasive sheetings also emanates from irregular sizes and shaoes of their 
If'^oZZT'- ""f "'"'"'^^ "^'"9 ^P-^^^'^^ 9-' °' equ'size Aether type 

conlrol. t has be,n necsss^y to test the cM«s r«. of each iumbo role t»(o,e pwtag « to us. 
,h,„i.r"? 'Tf.'^r'T" """""^'M 1" Kngthe that are wound Wo rolls to storage and 
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■ TT7 » ^^S^^" ""^"^^ handsetting abrasive granules such as diamonds, but such granules 
are qu.te large, it ,s believed that handsetting has never been «mnin„<vi in .h,«i„o ,h»»«o-, 
appeared in the market. '"' " " " ' 

U.S. Pat No. 4,536.195 (Ishlkawa) concerns a method of making grinding stones, the abrasive grains of 
whicn are d.s^ibuted In a controlled manner so that the load working on each grain is even, making the 
stone more effiaent and of longer life, in a first variation of the Ishikawa method, an electrically conductive 

metli?r'?nl°<:T h" '.k'T°"' '^""^ ''^'"'^ "^'^ '"^'^^"^'^ ^ electroplating path containing 

metan,c ons mixed w.th abrasive grains that are attracted to the pattem. The electrically conductive pattern 
may be formed by photoetching or prinUng techniques. A number of the abrasive-bearing sheets are placed 
iVthfrvt? '^"'^fi'"*^ ^ 9""'^'"9 by warm or hot pressure molding. Another variation Is the same 

attracted only to the unmasked areas. An example of distribution of abrasive grains on the surface of a 
gnndrng stone .s shown in Rg. 15 wherein the grains are located in rows and uniformly spaced from 
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Summary of the Invention 
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r.n^n rZ!T" ^'7J r ^^'"^ '^^^""3 °' P^^^'"" finishes at faster 

cuttmg rates than could be attained in the prior art. Furthermore, the novel abrasive sheeting is believed to 
provide a more predictable cutting rate, thus minimizing the need to test its cutting rate before using it in 
robotic or numencally controlled machines. 

or«„!f<!'l' "'I ^'"r'r f f ^•''^ °' = ''^^'^'"S ^y*"9 a binder in wWch abrasive 

g anu es are sfrongly bonded and lie substantially in a plane and at a predetermined lateral spacing. The 

Z T'^H^^^'f TfT^'l ''''' "^^^ °' granules s^uld diffVr 

. ? ^ ^"'^^'^^ 3'^""'^' a screen with 300 urn openings, because 

sizp^or ^^^cwh^^^'^^^ ^ predetemiined pattem (or patterns when using granules of differing 
sizes or types) that provides spaces between the granules of sufficient width to carry off detritus, In a 
preferred pattern single granules are uniformly spaced and aligned in rows extending both longitudinally 
cTrlar ' '? '^'^ ^ ^ P^e'erred pattem. abrasive sheeting having 

05 the ciirrows." ° '"^ °' 

in./''nfr^'^ the abrasive granules are equiax, and the diameter of substantially every granule Is within 
tuJ\!LT.7T r'''' "'^^ 3^'""'"^ "^-^ "inder laye" to substantially 

IV uniform Sh^R 'f.'^'"'' ^"'"^ ""^"^"9 ' 't^"^ P™-<^-g extraordinar- 

« Lrti^n An ^ '^'i"^ ^""^^ 9'^"'" ''^^ approximately the same thickness in every 

40 direction. An equiax granule can be considered to have a diameter, whether or not it is spherical. 

.rJr l ''^ ^"^"^ "^'^^^ populations at various areas of the novel abrasive sheeting in 

IZZr^JI^'TT ""'""^ '"^^ ^ ^''"<P'««' technique for 

?uZ Z m populations required to accomplish this, the wear of abrasive sheets of unrtorm density is 

Sos we^ T^e 7lt"^Z """^ '° '^'^ 9^^""'« P°P"'^'<'" showing the 

rrfrnr^h^c ^^"^^^^'"^ P^tts^-^ ^so can be selected to leave the novel abrasive sheeting 

lTslZZcToTZnT » Z""", '° ''"^ ^'°^"9 "^'^ '° ^-^^^ ^•'^P longer than 

has heretofore been possible. This also minimizes waste. 

n^"*"®'"' ^ "'^^'^ °' '"^"S ^^^'"^ sheeting by the sequential steps of 
1) attracting small abrasive granules only to dots in a predetermined pattem on a carrier 

fr.nJ,!iZT IT'? ^ '^'^'^"^ ""^^ "^^^ ^ ^"^^ '"■"^^^ synchronism with' said carrier, 

transfemng the attracted granules into the binder layer in said pattem. and 

3) rendering the binder nontacky. 

,h«r?n"„r^"T' r ""'^^''^ °' ^ ^'^""S 3-step method can produce abrasive 

Sromant t', f " TT ^'"^^ "P -^o^v^n^nt storage and 

can^ c^nl^H ^ ' • P»««^" o' 'b^^ive granules repeats many times. SucS a roH 

can be converted into a variety of articles such as discs, daisies, sheets, and belts 

When the abrasive granules have irregular shapes, the 3-step method causes the major axis of each 
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granuie- to lie substantially in a r^^^na naraMoi t,^ K-./^iyir.^ u^^^^ ..,u^« , 

suDstantially the same size, they tend to protrude from the binder to substantially the same extent and to 
abrade uniformly to afford uniform finishes. 

Preferably the binder is selected so that subsequent to step 2) is an additional step of softening the 
binder, usually by being heated, to form a meniscus at each granule, thus enhancing the bonding of each 
granule to the backing. Doing so should make it unnecessary to overcoat the granules, thus leaving the 
cutting surface of each granule free from material that could otherwise interfere with its abrasive function 
When heat is used to form menisci, the extent to which the abrasive granules protrude from the binder can 
be controlled- by adjusting the time and temperature at which the menisci are formed. When a meniscus is 
to be formed at each abrasive granule, the pressure applied in step 2) can be very light, just enough to tack 
the granules to the binder layer. 

Instead of, or in addition to, forming a meniscus at each granule, a size coat can be applied over the 
novel abrasive sheeting to enhance the bonding of the abrasive granules. Usually this is unnecessary, 
unless the abrasive granules are rather large, e.g., are retained by a screen with 100 urn openings. When 
the abrasive granules are expensive, e.g., diamonds, a size coat may be desirable to ensure that they are 
not dislodged and lost. 

Although the individual abrasive granules that lie in a predetermined pattern should be of substantially 
equal size, selected areas of the novel abrasive sheeting can have abrasive granules of one size in one 
predetermined pattern while other areas have granules of a different size in another predetermined pattern, 
each to provide a desired rate of cutting and degree of finish at a particular area of a workpiece. For the 
same reason, the novel abrasive sheeting may employ abrasive granules of two or more different types 
each type being individually positioned in a predetermined pattern. In order to make abrasive sheeting 
having t^o s:zes or two t/pes of abrasive granules, steps 1) and 2) are repeated with the second size or 
type of granule prior to step 3). 

Detailed Description 

Each of the abrasive granules of the novel sheeting preferably is an equiax composite of a large 
number of abrasive grains in an inorganic or organic binder matrix. For example, abrasive grains having a 
mean dimension of about 4 um can be bonded together to form spheres of virtually identical diameters 
preferably within a range of from 25 to 100 urn. Because of their uniform diameter, each equiax granule can 
be positioned to protrude to the same extent from the binder layer. By individually positioning the equiax 
granules to be spaced equally from adjacent granules, the granules each bear the same load and hence 
wear at substantially identical rates and tend to continue to be equally effective as long as uncoated 
portions protrude from the binder layer. Consequently, workpieces continue to be polished uniformly in 
contrast to the tendency of prior abrasive sheeting to provide uneven polishing upon becoming worn. 

Preferably the thickness of the binder layer of the novel abrasive sheeting is from 25 to 150 um 
Thicknesses above that range may be uneconomical, while thicknesses below that range may not bind the 
abrasive granules as strongly as desired. When the binder layer is coated from solution or emulsion, it may 
be difficult to obtain uniform layers much greater than 50 urn. 

A carrier that can be used in the above-outlined 3-step process is a printing plate mari<eted by Toray 
Industries as Toray Waterless Plate." It has a flexible sheet of aluminum bearing a layer of photosensitive 
matenal covered with a layer of silicone rubber. Upon exposure to light through a half-tone screen, the 
SI icone rubber of a positive-acting plate causes the photosensitive material to bind itself firmly to the 
silicone rubber in areas where the light strikes, after which the silicone rubber in unexposed areas can be 
brushed off, leaving silicone rubber dots in the predetermined pattern provided by the light exposure. The 
pnntirig plate is then wrapped onto a cylinder, and the cylinder is rotated through a fluidized bed of abrasive 
granules. The granules are attracted to the printing plate only where the silicone rubber remains and not to 
ttie ink-receptive areas. Upon moving a binder-carrying backing in synchronism with the rotating printing 
plate, the granules are picked up by and become embedded into the binder layer in the pattern of the 
printing plate. That pattern repeats many times when the backing Is long 

When a "Toray Waterless Plate" is used in the above-outlined 3-step process and the tacky binder 
layer would stick to the silicone rubber of the printing plate, a transfer roll can be positioned between the 
binder layer and the printing plate. The surface of the transfer roll should be selected to cause the abrasive 
granules to transfer from the silicone rubber of the printing plate, while acting as a release surface in 
relation to the tacky binder. 

For most applications of the novel sheet, the breadth of the dots formed in step 1) of the above 3-step 
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process snould be small enough that only one abrasive granule is attracted to each position, but when each 
dot IS large enough to make it fairly certain that there will be a oranule at e«erv dot it r;,n hA B.n«rt«rt h«o 
or possibly three granules will be deposited side by side at a few positioris. When only one' abrasive 
P.' on"cf "f' * " ^^"^ dot. preferably is roughly circular and has a diameter within the range of 30 

to 90 /. of the mean dinriension of the abrasive granules. When using spherical abrasive granules 80 urn in 
T^f l- « '^^1 u^'^ '"^"^"^ ^''^ ^2 um in diameter. When the diameter of each dot 
substantially exceeds the diameter of an abrasive granule, a monolayer of several granules may be 
attracted to each dot. 

The use of a printing plate mounted on a cylinder in the above-outlined 3-step process may result in a 
seam that may produce discontinuities in the pattern of abrasive granules. Abrasive sheeting of the 
invention, that has no seam in its pattern, can be made by sequentially coating onto a cylinder formulations 
that provide a cylindrical printing plate, preferably including a silicone mbber layer. Preferred sequential 
coating formulations are those of U.S. Pat. No. 3.51 1.178 (Curtin). h « « 

phrJl l'?"".'" '^f u^"^'" objectionable, step 1) of the' above-outlined 3-step process for making 

aprasive sheeting of the invention can use a carrier prepared by the steps of 

1 ) coating one face of a sheet of metal foil with rubber and the other face with a photoresist 

2) exposing the photoresist to light in a predetermined pattern, 

3) removing areas of the photoresist corresponding to said partem, and 

4) etching away the metal foil in said areas to expose the rubber in said predetermined pattern 

1h f°f^'^^^«'^' particularly if the abrasive granules would be attracted to the remaining photoresist, to 
include after the etching step the step 

5) removing the remaining photoresist. 

.^l!!^Iln«f °[^'"'^^'^, ^^^^ '-'ssd "°vel abrasive sheeting are thermoplastic resins such 

^ etfiytene/acrylic acid copolymer, polyethylene, and poly(ethylmethylacrylic> acid, which is available from 
E.I. duPont Company under the trade designation "Surlyn". Another useful class of binders is acrylic 
pressure-sensitive adhesives which cure to a nontacky state. Also useful are thermosetting binders which 
have a tacky state such as epoxy resins, phenolics. and polyurethanes. 

The backing of the novel abrasive sheeUng can be fabric (e.g.. woven or non-woven fabric such as 
paper) which may be saturated with a filled binder material, a polymer film such as that formed of oriented 
mlw! °' poly(ethylene terephthalate) which may be first primed, if needed, with a priming 

matenal, or any other conventional backing material. 

In the novel abrasive sheeting, the addition of a grinding aid over the surface of the abrasive granules 
may provide improved gnnding perfomiance. Grinding aids may also be added to the size coat or as 
par^culate material. The preferred grinding aid is KBF*. although other grinding aids are also believed to be 
r^r^^iJi^T ""t "^^^ '■"^'"^^ NaCI. sulfur, K^TiFs. polyvinyl chloride, polyvinylldene chloride. 

?n -?nJV. ol"?' P'^'®"^ ^'""""^ Srinding aid is on the order of 50 

to 300 g. preferably 80 to 160 g, per square meter of coated abrasive product. 

The Drawing 
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The invention may be more understandable by reference to the drawing wherein' 
Fig. 1 schematically shows a method of printing abrasive granules onto a binder layer carried by a 

flexible backing, thus providing preferred abrasive sheeting of the invention; 

Rg. 2 is an electronmicrograph showing abrasive granules having been attracted to a tacklfied binder 

layer using apparatus illustrated in Fig. 1; 

h«.tinn1^' ^ ? ^ electronmicrograph showing a fragment of abrasive sheeting of the invention made by 

heating the intemiediate product of Fig. 2 to form a binder meniscus at each granule- and 

form dS J pg'Jg^'"^*'""^ ^ '^^a"'^"' °f an abrasive sheeting of the invention after it has been cut to 

whJh" I' ^^T^, '° ! ''^^'^^ ""^'^ 'y""^^^ ^° ^ P""«"9 plate 12. the outer surface of 

fT.2«5 , 1°^? "^"•'^^ The cylinder is rotated through a 

iTl^t Jf^K !i ^/f'"'* 3'^"'^' ^'"'^ <^'^«te^ somewhat larger than the 

nSnl if 1' '^T,''''^' 9'^""'^^ s"'^""" a' substantially one abrasive 

granule 14 adheres to each of the rubber dots 13. Moving at the same speed as the surface of the cylinder 
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10 is a flexible backing 16 carrying a heat-activatable binder laysr tfi whir.h k nro«oH =n,.„ct 

ows exVndinoTn th?x I^^^^^ '° ^'^'^^^'^ ^"P^^^'^"^ '° 'a/er 18 in spaced 

™s causeir aTaf" ' 7''''^ '''' °' ^^"^^ ^"""'^ electron^licrogr pto Fig 3 

Th.s causes tfie abrasive granule to become strongly bonded to the nexible backing 16 

The resulting abrasive sheeting 24 of the invention contains abrasive granules 14 individually positioned 
to permit the sheeting to be die^ut into daisy pads 26 as shown in Rg. 4 The abrasivrg anutes h^vTbeS 
"crrdrnsirr.f ^ r' '^^^ '^"^'^ ^^^^^ oute'edgro eaX^^^ 

P^trino wh^h 1 ? L ^'^^ P"^^"'*^"^ 32 at the peripheries of the 
KSvto J Jril^! '"^f w '° '° ^'^ ^^a'ive granules, 

fn fhP^n^. ""^ '^^"^ P'^' '^""^ ^''^^i^^ granules, no granules have been wasted 

In the following examples, all parts are given by weight. » oeen wasxea. 



Example 1 



Used to make abrasive sheeting of this example were- 

mp,n ll T . ? ^^'^'^ ""^ and made of 77 parts AI^O, grains havina a 

mean parte e size of 4 urn in 23 parts of a matrix based on phenol-formaldehyde ^sin ' 

eearing^^a 0.rm:t:i:~^^ - 0- - 'n .ickness 

schZirl^r""^^"'"^ '^'^^^ °" ^'^^ "^^^l 10 of the apparatus shown in Rg 1 and 

sp ^r cal abrasive granules 1 4 were fluidized by a mechanical vibrator and biame attacL to the s i;:^ne 
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TABLE I 



Ex. 


Rows per 
inch 


Rows per 
cm 


mm of lens removed in 
2 mins 


2.12 d, 
lens 


6.25/B.25 d. 
lens . 


1 


20 


7.9 


0.001 


0.000 


2 


40 


15.7 


0-091 


0.058 


3 


65 


25.6 


0.025 


0.078 


4 


85 


33.5 


0.026 


0.124 


5 


150 


59.0 


0.012 


0.032 


6 


200 


78.7 


0.009 


0.025 


Control 






0.026 


0.056 



Example 7 

2Q ^ 



^.ienZT^TTL '° ''''''' " ^bber dots in rows 

tSL ,H ?' ' '^"'''y °' '""^'^ <25.6 rows/cm). The plate was covered 

H Dll o!J?nd ;,n^^ ''^ °' ^"•■"^'^ ^' """^ granules were then removed by turning the 

25 p^te over and tapp,ng it. E.xammation of the plate showed that there was at least one granule at each of O^e 

sH.cone dots. Against those granules was laid the binder layer of the polyester filro backing o^amp e l 

miZt,^? !L 7 T ""^ "^^^ composite was then placed in an oven at 112' C for 10 
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35 



40 



45 



A round-dot litho contact screen was exposed to fomi a pattern of spots, each 61 urn in diameter and 
wS an inn'? ^ n'"'"""^ ^ ^ """^''^ 'o' ^"-^ Of spots per unTd sL^ce 

d cle 15 2rcm r faml?, T^'^'f'^r' ""-t>«^ of rows between th'at circle and an S^ter 

7ZlTBa2tTJ^.H ""f* "^P"*^'"" ='^="9^^ i""*^"" °* Circles as 

?^e n. combmations of populations were prepared in this manner as shown in 

the u'luTm^triVJ^T '"P^^"' "^'"9 ^^'^'^ ^^^^^-^^ ^c^««" and developed in 

m Example 1 to transfer sphencal abrasive granules 83 um in diameter from a fluidized bed to create 6- 
petal daisy pads, the centers of which coincided with the centers of the circles. The daisy pads we^Ttested 
as ,n Example 1 with results in Table II in comparison to the same -Control" 



so 
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TA8LE !! 



Ex. 


Inner Circle 
Rows/cm 


Outer Circle 
Rows/cm 


mm of lens removed 


212 lens 


625/825 
lens 


8 


19.7 


33.5 


0.034 


0.040 


9 


25.6 


19.7 


0.108 


0.086 


10 


25.6 


33.5 


0.058 


0.102 


11 


25.6 


39.4 


0.070 


0.103 


Control 






0,025 


0.056 



Example 12 
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forrrula i - ki a^d X - 12 IT.",,'"' *° ""^"^"^ '^"'^ P^"^'" "^'"9 standard 

?;?e 15 2 JV1L~ TK ° l ' ''"^"3 '^^"^ ^ '^'^'^'^ 2.1 cm in diameter and extending to a 

cirdefs Then urnT. H r^l"'"' ^'"^P^^"' ^P'^^' ^^^^^ ^^'^^l ^'-^^ "^^^vee" the 

circus. Then using the developed contact screen as a mask, a laser was used to exoose a neaative- 

JoTs pe nch ^SaTd?^^^^^^^^^^ T"""^ ''^ ^ "'^ ' -^^'^ °' 

aots per inch (39.4 dots/cm) within a spiral pattern on the developed plate 

provJe t^rZTsl^^JZ ^''"P" ' ^"''"'P* "^'"^ ^"^^'^^ «3 urn in diameter) to 

nl»!?n f r y ^'^^ 3 disc on which was centered the spiral 

pattern of abrasive granules in spaced rows. "-o'Ho.eu me spiral 



Example 13 



40 



so 



Abrasive sheeting was prepared as in Example 7 except as follows- 

mesh ns^M^ ^T^T "'.'^ °' '^^"'^ '^"^ *^ been screened to pass 100 

mesh (150 am openings) and retained on 120 mesh (125 urn openings)- 

b) there were 65 rows/inch (25.6 rows/cm) of silicone dots- 

c) the abrasive sheeting, after being removed from the' oven, was overcoated with a size coat of 
phenolformaldehyde resin which after curing in an oven had a dry weight of 80 g/m? 

""^ ''^^ laminated with a double-coated pressure-sensitive adhesive 

r^Co'urrNo ^-'^^ ^'V""^ ''^'^ pressuTsenS^^^^^^^^^ 

"^"L!!^ 't'^ri -«"9s: spindle stroke set at 7. spindle speed 



45 100<! 



o°LT/c;To°r Of 30 pou^ds,133 N). The w^kpie^^w^ r^sZ^si.:^^ 
«o = h?,l » r ?; ^ '"^ ^'^^"^ ^ °P«^^«°" "Of'^ally called flat lapping after being mounted 

urfaceT:^^^^^^^^^^^^ '''' '"^^'^ '^'^ ^ -^^"^ oscillatSSraTve 

,S r r ^ ^ ™" "^yc'®' a «te endpoint of 0.3 g/min. The total 

l^flTZ K ^^'^ "' "'"P^^"" «° « "ContVor made in the same way 

^'"""^ to P™-We a binder layer containing TpproJ- 

mately the same mass of granules (i.e., about 0.40g). approw 
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TABLE Ml 



Example 


Total Cut 




Ri (um) 






(am) 




13 


2.94 g 


0.30 


2.87 


Control 


1.44 g 


0.45 


3.45 


Ra average surface roughness 


Rt = maximum peak-to-vafley 




height 
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Claims 

1 . Abrasive sheeting comprising a bacl<ing carrying a binder layer of substantially uniform thickness in 
which abrasive granules are bonded substantially In a plane and characterized by the abrasive granules 
lying at a predetermined lateral spacing and being of substantially equal size and passing a screen with 300 
um openings, and a portion of virtually every granule protruding from the surface of the binder layer. 

2. Abrasive sheeting as defined in claim 1 further characterized by substantially every granule being 
equiax and of substantially the same diameter, and each granule protruding from the binder to substantially 
the same extent. 

3. Abrasive sheeting as defined in claim 1 further characterized by single granules being aligned in 
uniformly spaced rows. 

4. Abrasive sheeting as defined in claim 3, further characterized by a great length of which being wound 
upon Itself m roll form, said granules being in a predetennined pattem that repeats a large number of times 
over the length of the sheet. 

5. Abrasive sheeting as defined in claim 4 further characterized by said predetermined pattem leaving 
areas of the binder layer free from abrasive granules in positions to be contacted by a tool for cutUng the 
sheeting into articles of desired shapes, thus protecting the cutting tool from contacting abrasive granules 

6. Abrasive sheeting as defined in claim 1 further characterized by additional abrasive granules of 
substantially equal size different from the size of the first-mentioned abrasive granules being individually 
positioned in a second predetermined pattem and an uncoated portion of virtually every of said additional 
granules protruding from the surface of the binder layer. 

7. Method of making abrasive sheeting of claim 1 by the sequential steps of 

1) attracting small abrasive granules only to dots laterally spaced in a predetermined pattern on a 

earner, 

2) while advancing a backing that carries a tacky binder layer in synchronism with said carrier, 
transfernng the attracted granules into the binder layer in said pattem. and 

3) rendering the binder nontacky. 

8. Method as defined in claim 7, further characterized in step 2 of which the granules being pressed 
into the binder layer. 

9. Method as defined in claim 7 further characterized by said carrier covering the cylindrical exterior of 
a rotating drum, and in step 1) the drum being rotated through a fluidized bed of said granules. 

so 
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abrasive grains in a binder. For example, abrasive 
grains having a mean dimension of about 4 urn can 
be bonded together to form spherical abrasive gran- 
ules of virtually identical diameters, preferably within 
a range of from 25 to 100 urn. 
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